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(57) Abstract 

The problem or how to select out of a large chemically accessible universe molecules representative of the diversity of that universe 
is resolved by the discovery of a method to validate molecular structural descriptors. Using the validated descriptors, optimally diverse 
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if no activity is detected, stop; and 
h. Repeating steps £ through g until no further compounds show activity in the assay. 

52. A computer-based method of characterizing the three dimensional structure of 
reactants, which can assume many conformations, comprising the steps of: 

5 a. Topomerically aligning the reactants; and 

b. Determining the CoMFA steric fields for each topomerically aligned reactant. 

53. The method of claim 52 further comprising the addition of topomeric hydrogen 
bonding fields to the CoMFA steric fields. 

54. A computer-based method of applying a molecular structural descriptor to a set of 
10 reactants comprising the following steps: 

a. Topomerically aligning the reactants; 

b. Determining the CoMFA steric fields for each topomerically aligned reactant; and 

c. Calculating the field differences between all pairs of reactants. 

55. The method of claim 54 further comprising after step b the additional step of adding 
15 topomeric hydrogen bonding fields to the CoMFA fields. 

56. The method of claim 54 further comprising after step g the additional step of 
hierarchically clustering the reactants until the intercluster distance is about 80 - 100 CoMFA 
field units. 

57. In a digital computer in which representations of specified reactant molecules and a 
20 core molecule have been stored, a computer-based method for selecting, for all possible 

product molecules which could be created in a combinatorial synthesis from the reactant 
molecules and common core molecule, a subset of product molecules, comprising the following 
steps: 

a. Characterizing all the reactant molecules with a validated molecular structural 
25 descriptor appropriate to reactant molecules; 

b. Hierarchically clustering the characterized reactant molecules until the intercluster 
distance corresponds to the neighborhood distance of the validated molecular 
structural descriptor or to a value close to the neighborhood distance which creates 
a logical clustering break; 

30 c. Selecting a reactant molecule from each cluster; 

d. Combinatorially assembling the selected reactant molecules and core molecule into 
products which would be created in the chemical synthesis; 

e. Selecting a product molecule for inclusion in the subset; 
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